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Abstract 


Operational  components  of  the  United  States  Navy  are  becoming  increasingly  interested  in  the  potential 
of  coupled  ocean-acoustic  forecast  systems  for  improving  weapons  effectiveness  predictions.  Such 
systems  would  combine  in  situ  and  remotely  sensed  data,  historical  databases,  ocean  hydrodynamic  and 
thermodynamic  numerical  models  and  acoustic  performance  prediction  models  to  give  an  improved  picture 
of  the  ocean  environment  both  in  a  “nowcast"  and  in  a  forecast  mode.  The  Tactical  Oceanography  Program 
is  a  major  focal  point  in  NORDA’s  development,  testing  and  delivery  of  such  systems. 

This  -Wf)te  discusses  the  experimental  design,  data  collection  and  processing,  and  some  preliminary 
results  from  ^hair  Helix, ^ the  Second  Tactical  Oceanography  Project  Prediction  Experiment  in  the 
Norwegian  and  Iceland  Seas, during  October  1 987>Detailed  charts  of  toe  survey  positions  are  presented, 
as  well  as  plots  of  all  of  the  profiles.  A  more  complete  presentation  of  the  descriptive  findings  from  the 
experiment  is  given  in  toe  companion  NORDA  Technical  Note  Environmental  Conditions  in  the  Norwegian 
and  Iceland  Seas  During  ‘Chair  Helix,'  October  1 987'  by  J.  Boyd.  e  <ju  ;  ■,  s  ■  frj  f*{l  s ,  ■  - 
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and  23  October.  For  three  of  these  flights  the  time-position-data  association  was  confused  and  the 
resulting  data  plots  were  very  different  from  each  other  and  from  our  findings  on  nearby  days.  We  deemed 
the  data  from  these  flights  too  unreliable  for  use.  The  1 9  October  results,  however,  appeared  satisfactory 
and  these  are  included  in  this  report. 

The  dates  and  regions  of  operations  were: 


Flight 

Date 

Region 

1 

7  October  1987 

Jan  Mayen  Front 

2 

11  October  1987 

Iceland  Sea 

3 

12  October  1987 

Iceland-Faeroe  Front 

4 

14  October  1987 

Southern  Norwegian  Sea 

5 

1 7  October  1 987 

Iceland-Faeroe  Front 

6 

19  October  1987 

Iceland  and  Norwegian  Sea 
(selected  areas) 

(Operational 

aircraft) 

19  October  1987 

Iceland-Faeroe  Front 

7 

21  October  1987 

Iceland-Faeroe  Front 

8 

23  October  1987 

Northern  Norwegian  Sea 

The  regions  are  indicated  on  Figure  1 ,  and  the  successful  drop  positions  for  each  flight  day  are  given 
in  Figures  2  -  10  on  the  same  scale  as  in  the  first  figure.  In  all,  349  AXBTs  (181  shallow:  nominally 
305  m,  and  1 68  deep:  nominally  750  m)  and  7  AXSVs  (sound  velocity  probes)  were  successfully  deployed 
and  analyzed  by  NORDA  personnel.  An  additional  36  shallow  buoys  were  deployed  and  digitized  by 
operational  Navy  personnel  and  processed  by  NORDA. 


Personnel 

The  following  NORDA  personnel  participated  in  part  or  all  of  the  operations: 

Janice  D.  Boyd,  Oceanographer,  Chief  Scientist 
Richard  K.  Myrick,  Physical  Science  Technician 
Roy  Burke,  Electronics  Technician 
Joseph  W.  McCaffrey,  Supervisory  Oceanographer 
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Navigation 


The  on-board  Litton  72  inertial  navigation  system  was  used  for  navigation,  with  periodic  comparisons 
with  the  VLF/Omega  system.  Drop  positions  were  recorded  automatically  by  the  data  acquisition  system 
as  a  probe  was  launched.  The  navigational  accuracy  was  estimated  by  calculating  the  aircraft  position 
error  upon  landing,  approximately  9  hours  after  initialization  of  the  systems.  This  averaged  about  3  nautical 
miles  (5.6  km)  for  the  Litton  72  and  about  the  same  for  the  VLF/Omega.  Because  of  the  potential  but 
unknown  effects  of  wind  and  other  factors  upon  the  falling  probes,  the  drop  positions  are  considered 
accurate  to  about  1 .5  times  the  navigational  accuracy,  or  about  4.5  nautical  miles  (6  km).  No  information 
was  recorded  regarding  the  navigational  accuracy  of  the  1 9  October  dataset  collected  by  operational 
aircraft,  but  it  is  reasonable  to  assume  a  similar  value. 


Data  Collection  and  Processing 

The  data  was  acquired  and  processed  using  the  NORDA  Physical  Oceanography  Branch  Isis  system 
(Figure  11),  which  consists  of  integrated  aircraft-installed  and  ground-based  components  that  allow  full 
processing  and  considerable  analysis  of  the  data  to  be  performed  while  still  in  the  field.  (All  figures  in 
this  report  have  been  produced  by  this  system.) 

Data  was  transmitted  from  the  air  deployed  probes  (AXBT  —  temperature  —  and  AXSV  —  sound 
velocity)  as  a  frequency  modulated  signal  on  one  of  three  standard  carrier  frequencies  (channel  12  or 
170.5  MHz,  channel  14  or  172.0  MHz,  and  channel  16  or  173.5  MHz).  Up  to  three  probes  on  each  of 
the  three  channels  were  active  at  any  one  time.  The  signals  were  picked  up  by  standard  Navy  ARR- 
52  aircraft  sonobuoy  receivers  and  sent  to  the  data  interface  unit  where  they  were  amplified,  filtered, 
digitized  and  sent  along  a  1 6  bit  parallel  GPIO  interface  bus  to  the  acquisition  computer,  a  Hewlett-Packard 
9000  model  320.  The  incoming  signal  was  also  sent  to  a  VCR-based  backup  analog  recording  system 
for  later  replay,  if  necessary.  For  an  assortment  of  reasons,  a  few  drops  were  replayed  back  at  NORDA, 
but  details  have  not  been  noted  because  the  procedure  has  no  impact  upon  data  quality. 

The  HP  9000/320  computer  subsampled  each  input  data  stream  at  1 0  Hz  (about  every  1 5  cm  in  depth 
for  AXBTs)  and  displayed  the  data  in  real  time  on  the  CRT  display.  Navigation  data  from  the  Litton  72 
inertial  navigation  system  was  also  sampled  by  the  acquisition  computer  as  each  probe  was  launched. 
Upon  termination  of  a  probe  the  data  was  stored  on  3.5"  microdiskettes  and  a  hardcopy  plot  was  made 
on  an  HP  7550 A  plotter. 

For  the  near-real-time  modeling  efforts  in  conjunction  with  this  work,  the  data  was  needed  as  quickly 
as  possible  after  landing.  To  meet  this  requirement,  the  hardcopy  plots  were  digitized  while  in  flight  using 
a  digitizing  tablet  and  a  PC  computer  (in  this  case,  a  Toshiba  T-1 1 00).  Navigation  information  was  merged 
with  the  digitized  files  and  the  data  was  saved  in  the  standard  Isis  archive  format.  Attempts  to  send  this 
data  to  the  Harvard  “Gapcast”  and  NORDA  mixed  layer  modeling  efforts  were  only  partly  successful 
because  of  very  poor  telephone  communications  with  the  United  States. 

Final  data  processing  and  display  took  place  partly  in  Iceland  and  was  completed  back  at  NORDA. 
The  raw  data  on  the  3.5"  microdiskettes  were  read  into  a  PC/AT  compatible  computer,  in  this  case  a 
Zenith  Z-248.  A  21  point  (2.1  second)  median  filter  was  applied  to  remove  most  of  the  one  to  several 
point  data  spikes  and  other  "glitches”  that  occur  in  the  data  for  various  reasons  and  to  filter  out  much 
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of  the  high  frequency  noise.  The  raw  data  was  then  converted  to  engineering  units  using  the  following 
conversion  equations  (Boyd,  1987).  For  temperature, 

T  =  -38.6045  +  2.71075  x  10*  F 

where  F  is  frequency  in  hertz  and  T  is  temperature  in  degrees  centigrade .  T emperature  accuracy  is  about 
0.2°C;  precision  is  up  to  an  order  of  magnitude  better  (Boyd.  1987). 

The  conversion  equation  for  depth  is  different  for  shallow  or  deep  probes.  For  shallow  probes  the 
equation  was 


z  =  1.5573t-3.01  x  lO'H* 


and  for  deep, 


z  =  1 .6325t  -  2.15  x  lO^t2 

where  z  is  depth  in  meters  and  t  is  elapsed  time  (in  seconds)  after  probe  release.  Depth  accuracy  is 
around  5  m;  precision  is  up  to  an  order  of  magnitude  better  (Boyd,  1987). 

Seven  AXSVs  or  sound  velocity  probes  were  also  deployed  during  Flight  4  in  the  Southern  Norwegian 
Sea.  Maximum  depth  for  AXSVs  is  850  m.  Conversion  equations  and  claimed  accuracies  are  given  in 
Sippican  (1982);  claimed  accuracies  should  probably  be  considered  optimistic.  The  frequency  to  sound 
speed  conversion  equation  used  was 


0.052 

V=  - 

1 

-  -  2.35  x  10'7 

128  F 

where  V  is  sound  speed  in  m  s 1  and  F  is  frequency  in  Hz.  Manufacturer’s  claimed  accuracy  is  0.25 
m  s1. 

The  elapsed  drop  time  to  depth  conversion  equation  was 

z  =  0.4572  +  1 ,862t  -  7.925  x  lO  't2 

where  z  is  depth  in  meters  and  t  is  elapsed  time  (in  seconds).  Manufacturer’s  claimed  accuracy  is  2% 
or  5  m,  whichever  is  greater. 

After  conversion  to  engineering  units,  the  data  was  decimated  to  a  1  meter  resolution,  and  a  final  9 
point  median  filter  was  applied  to  complete  the  smoothing  process.  In  many  instances  the  final  9  point 
filter  did  not  appear  subjectively  to  be  needed.  However,  in  other  cases  it  was  needed,  especially  to 
eliminate  the  enhanced  noise  that  sometimes  is  observed  at  depth  near  the  end  of  a  profile  when 
atmospheric  conditions  cause  ducting  of  the  transmitted  signal  (Boyd,  1986).  In  order  to  maintain 
processing  consistency  over  the  whole  dataset,  the  second  filtering  operation  was  applied  to  all  profiles. 
For  mesoscale  purposes  this  has  no  detrimental  effect  whatsoever. 


5 


The  processed  data  were  then  visually  scanned,  primarily  to  detect  instances  where  the  probe  had 
hit  bottom  before  wire  break  and  to  find  occasional  data  spikes  at  the  very  beginning  or  end  of  the  profile 
which  were  not  removed  by  the  filtering  process.  These  and  a  few  other  identified  problems  were  removed 
using  the  Isis  system  interactive  screen  editor,  and  the  data  were  archived  in  the  standard  Isis  archive 
format  at  1  m  and  2  m  depth  resolutions. 

The  major  inflection  points  from  the  AXBT  profiles  taken  by  the  operational  P-3’s  were  manually  digitized 
by  Naval  Oceanography  Command  Facility  personnel  from  the  small  “grams”  produced  by  the  on-board 
AQA-7  system.  This  technique  assumes  the  Navy  standard  frequency  to  temperature  conversion  equation 
of 


T  =  -40.0  +  0.02778  F 

which  has  a  specified  accuracy  of  0.55°C.  The  assumed  Navy  standard  elapsed  drop  time  to  depth 
conversion  equation  is 


z  *  1 .52t 

which  has  a  specified  accuracy  of  5%  down  to  300m.  Boyd  (1987)  found  these  specified  accuracies 
to  be  valid  in  a  study  using  AXBTs  produced  under  a  different  contract  number.  No  information  on 
navigational  accuracy  was  recorded.  After  being  merged  with  navigation  and  date/time  information,  the 
data  were  archived  in  the  standard  Isis  archive  format,  still  in  major  inflection  point  form. 


Discussion 

The  individual  data  profiles  obtained  during  October  1987  were  generally  of  excellent  quality,  although 
the  quality  of  the  datasets  as  a  whole  were  degraded  by  the  high  AXBT  failure  rate.  Figure  1  shows  the 
ensemble  of  drop  positions  and  the  5  major  regions  into  which  the  study  area  was  divided.  The  drop 
positions  for  the  individual  flights  are  given  in  Figures  2-10.  A  listing  of  all  successful  probes,  along 
with  depth,  position,  and  date/time  is  given  in  Table  2.  Drop  positions  annotated  with  station  numbers 
and  the  temperature  versus  depth  profiles  themselves  for  each  flight  day  are  presented  in  Appendices 
A  -  I. 

These  data  have  been  used  by  Harvard  University  modelers  in  their  “Gapcast"  modeling  effort  (Denbo 
and  Robinson.  1988a  and  b)  and  will  be  used  both  to  provide  a  validation  field  for  the  NORDA  regional 
hydrodynamic  model  being  developed  for  the  area  and  to  test  the  TOPS  thermodynamic  prediction  model. 
In  addition,  the  data  will  be  analyzed  to  provide  a  better  understanding  of  the  regional  hydrography, 
circulation,  and  frontal  structure  of  the  area.  As  a  first  step  in  this  analysis,  horizontal  temperature  contours 
at  selected  depths  of  0, 50, 1 00, 200, 300,  and  375  meters  were  produced  by  combining  the  data  from 
all  eight  NORDA  flights  into  one  near-synoptic  dataset  for  the  Norwegian  and  Iceland  Seas  (Figures  1 2- 
17).  Some  comments  on  the  major  features  of  these  Figures  follow. 

A  notable  feature  of  the  Norwegian  and  Iceland  Seas  is  the  occurrence  of  5  major  fronts  separating 
important  water  masses  in  the  area.  The  Norwegian  Current  Front  paralleling  the  Norwegian  coast 
separates  the  western  boundary  of  the  inflowing  Atlantic  water  of  the  Norwegian  Current  from  the  waters 
of  the  Norwegian  Sea  itself.  The  Jan  Mayen  Front  separates  the  cold,  relatively  fresh  waters  of  the  Iceland 
Sea  from  the  warmer  and  saltier  waters  of  the  Norwegian  Sea,  while  the  Iceland-Faeroe  Front  (often  called 
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the  Polar  Front)  marks  the  boundary  between  the  warm  and  saline  North  Atlantic  water  of  the  Irminger 
Current  from  the  colder,  fresher  waters  flowing  southward  from  the  Iceland  Sea. 

The  Irminger  Current  loops  around  the  western  edge  of  Iceland  and  flows  along  the  island's  northern 
coast  as  a  current  known  by  various  names,  including  the  Kobeinsey  Current,  the  East  Icelandic  Current, 
or  the  Iceland  Current.  Another  frontal  zone,  the  Kolbeinsey  Current  Front  exists,  along  the  northern 
edge  of  this  current,  separating  it  from  the  Polar  Water  of  the  Iceland  Sea. 

The  fifth  front,  the  East  Greenland  Current  Front,  parallels  the  Greenland  coast  and  separates  the 
eastern  boundary  of  the  cold,  fresh,  southward  flowing  East  Greenland  Current  from  the  slightly  more 
saline  waters  of  the  Iceland  Sea. 

All  five  of  the  major  fronted  features  of  the  region  may  be  seen  in  the  temperature  contours  at  0,  50, 
100, 200, 300,  and  375  m  (Figures  12-17).  Because  of  surface  warming  and  the  development  of  the 
surface  mixed  layer,  in  most  instances  the  fronts  are  better  defined  below  about  50  m.  The  Norwegian 
Current  Front  is  diffuse  and  ill  defined,  but  at  100  m  lies  between  about  5°W  and  0°  and  shifts  to  the 
east  with  increasing  depth.  The  Jan  Mayen  Front  between  5°  and  10°W  and  north  of  65°N  is  quite  well 
delineated  below  50  m  by  the  2°C  isotherm.  Clusterings  of  isotherms  indicate  the  Iceland-Faeroe  Front 
between  Iceland  and  the  Faeroe  Islands  and  the  Kolbeinsey  Current  Front  north  of  Iceland.  The 
Kolbeinsey  Current  Front  does  not  appear  to  extend  down  as  deeply  as  300m.  The  0°C  isotherm  can 
be  taken  as  the  East  Greenland  Current  Front  (Aagaard  and  Coachman,  1968),  with  the  waters  lying 
on  the  Greenland  side  being  part  of  the  southward  flowing  East  Greenland  Current.  Eddies  with  diameters 
estimated  to  be  on  the  order  of  50  km  were  visually  observed  in  this  area  from  the  aircraft. 

As  was  found  during  the  May  experiment,  the  Norwegian  Current,  Iceland-Faeroe,  and  Jan  Mayen 
Fronts  lay  close  to  their  1980  -  81  locations  as  described  by  Smart  (1984).  Their  positions  appear  to 
be  related  to  bathymetry,  but  their  precise  locations  vary,  and  meanders  and  eddies  are  prevalent.  Absent 
in  October  was  the  northward  meander  of  the  upper  several  hundred  meters  of  the  Iceland-Faeroe  Front 
near  10°W.  This  meander  was  seen  throughout  all  four  May  surveys  of  the  Front  and  could  be  seen 
on  satellite  IR  imagery,  and  such  features  had  occasionally  been  reported  in  the  past  (Smart,  1984),  but 
by  October  it  had  disappeared. 

More  details  on  the  descriptive  results  from  this  experiment  is  given  in  the  companion  NORDA  T echnical 
Note,  “Environmental  Conditions  in  the  Norwegian  and  Iceland  Seas  During  ‘Chair  Helix,’  October  1987’ 
byJ.  Boyd. 
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Table  1.  AXBT  failure  rates  in  percent  during  “Chair  Helix,"  October  1987.  The  failure  rates 
are  broken  down  by  probe  depth  (shallow  or  deep),  lot  number,  and  channel. 

-AXBT  FAILURE  RATES  (%) 


SHALLOW  MODELS 

DEEP  MODELS 

LOT 

CHANNEL 

CHANNEL 

# 

12 

14 

16 

12 

14 

16 

8 

44 

0 

49 

__ 

_ 

9 

53 

68 

— 

— 

— 

— 

9F 

39 

61 

14 

— 

— 

— 

11 

62 

67 

— 

— 

— 

— 

11F 

78 

100 

— 

— 

— 

— 

12 

— 

3 

— 

— 

— 

13 

100 

92 

— 

— 

— 

— 

18 

— 

8 

— 

— 

— 

— 

22 

— 

— 

— 

28 

28 

34 

23 

— 

— 

69# 

— 

- 

— 

24 

— 

— 

— 

— 

— 

13 

All  probes  manufactured  under  1 983  contract  NO0 1 63-83-C-0003  except  for  *  which  was 
under  1981  contract  NOO  1 63-81 -C-0287. 

Overall  failure  rates:  Shallow  -53% 

Deep  -  27% 

Expected:  5  - 10% 
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Table  2.  Probe  type,  depth  (S=shallow,  D=deep),  position  and  time  for  all  flights  during 
"Chair  Helix,”  October  1987. 


DATE:  10/07/87  FLIGHT:  1 
REGION:  JAN  MAYEN  FRONT 


#  TYPE  D/S  LATITUDE  LONGITUDE  TIME 

(DEG  MIN)  (DEG  MIN)  (Z) 


23 

AXBT 

D 

67 

.10 

-11 

-42.60 

11:43:42 

26 

AXBT 

S 

67 

34.40 

-9 

-4.60 

12:14:14 

29 

AXBT 

S 

67 

34.60 

-5 

-36.70 

12:29:47 

35 

AXBT 

s 

68 

7.00 

-6 

-18.20 

12:59:23 

43 

AXBT 

D 

68 

36.50 

-9 

-20.30 

14:25:46 

45 

AXBT 

D 

68 

38.00 

-6 

-36.40 

14:37:28 

46 

AXBT 

D 

68 

38.20 

-5 

-35.40 

14:41:26 

47 

AXBT 

D 

68 

37.90 

-4 

-50.40 

14:44:25 

49 

AXBT 

D 

68 

34.60 

-2 

-59.60 

14:51:59 

50 

AXBT 

D 

68 

32.40 

-2 

-6.00 

14:55:53 

51 

AXBT 

S 

69 

4.30 

-1 

-52.90 

15:03:22 

55 

AXBT 

s 

69 

5.90 

-5 

-37.90 

15:21:12 

57 

AXBT 

s 

69 

4.10 

-7 

-31.70 

15:29:47 

58 

AXBT 

s 

69 

3.40 

-8 

-52.50 

15:36:01 

62 

AXBT 

s 

69 

33.30 

-10 

-10.50 

16:02:49 

64 

AXBT 

D 

69 

33.70 

-8 

-44.10 

16:08:45 

70 

AXBT 

D 

69 

33.90 

-1 

-40.40 

16:37:50 

DATE:  10/11/87  FLIGHT:  2 
REGION:  ICELAND  SEA 


# 

TYPE 

D/S 

LATITUDE 
(DEG  MIN) 

LONGITUDE 
(DEG  MIN) 

TIME 

(Z) 

76 

AXBT 

S 

69 

1.00 

-13 

-4.00 

10:01:00 

77 

AXBT 

S 

68 

30.70 

-13 

-2.50 

10:07:03 

82 

AXBT 

S 

66 

30.70 

-12 

-59.40 

10:31:40 

85 

AXBT 

S 

66 

18.90 

-13 

-33.30 

10:44:39 

91 

AXBT 

S 

68 

29.90 

-13 

-59.30 

11:14:25 

93 

AXBT 

S 

69 

28.80 

-13 

-59.40 

11:27:45 

95 

AXBT 

S 

69 

29.70 

-15 

-59.00 

11:37:16 

102 

AXBT 

S 

67 

45.80 

-16 

-2.40 

1 1 :58:48 

104 

AXBT 

S 

67 

20.60 

-16 

-2.50 

12:03:52 

108 

AXBT 

S 

66 

59.30 

-15 

-.60 

12:22:55 

109 

AXBT 

S 

67 

20.00 

-15 

-3.20 

12:27:33 

110 

AXBT 

S 

67 

21.10 

-17 

.00 

12:37:37 

111 

AXBT 

S 

67 

.30 

-17 

-4.80 

12:42:05 

10 


113 

AXBT 

S 

66 

39.30 

-18 

-4.80 

12:52:13 

114 

AXBT 

S 

66 

59.30 

-18 

-1.80 

12:56:36 

116 

AXBT 

S 

67 

39.60 

-17 

-58.60 

13:05:21 

121 

AXBT 

S 

69 

30.10 

-18 

-45.30 

13:33:23 

124 

AXBT 

S 

68 

29.70 

-19 

-30.50 

13:50:01 

125 

AXBT 

S 

68 

.60 

-19 

-30.20 

13:56:05 

126 

AXBT 

S 

67 

40.60 

-19 

-30.60 

14:00:16 

127 

AXBT 

S 

67 

20.60 

-19 

-31.50 

14:04:25 

128 

AXBT 

s 

67 

.50 

-19 

-30.20 

14:08:37 

130 

AXBT 

s 

66 

38.00 

-18 

-45.00 

14:17:00 

132 

AXBT 

s 

67 

19.70 

-18 

-46.80 

14:26:24 

133 

AXBT 

s 

67 

19.00 

-20 

-14.00 

14:34:00 

135 

AXBT 

s 

66 

41.10 

-20 

-18.80 

14:42:35 

*140 

AXBT 

s 

67 

59.50 

-20 

-58.80 

15:05:32 

143 

AXBT 

s 

69 

9.60 

-21 

-.50 

15:20:44 

144 

AXBT 

s 

69 

13.60 

-22 

-.80 

15:25:53 

147 

AXBT 

s 

68 

.60 

-22 

-2.50 

15:41:50 

150 

AXBT 

s 

67 

.70 

-21 

-59.60 

15:54:35 

155 

AXBT 

s 

67 

36.00 

-23 

-8.00 

16:13:40 

157 

AXBT 

s 

68 

4.50 

-23 

-37.00 

16:20:25 

158 

AXBT 

s 

68 

17.70 

-23 

-52.30 

16:23:33 

161 

AXBT 

s 

68 

30.70 

-26 

-.70 

16:38:22 

162 

AXBT 

s 

68 

16.40 

-25 

-48.80 

16:41:43 

166 

AXBT 

s 

67 

17.40 

-24 

-44.70 

16:55:11 

DATE:  10/12/87  FLIGHT:  3 
REGION:  ICELAND-FAEROE  FRONT 


#  TYPE  D/S  LATITUDE  LONGITUDE  TIME 

(DEG  MIN)  (DEG  MIN)  (Z) 


170 

AXBT 

D 

62 

171 

AXBT 

S 

62 

172 

AXBT 

D 

62 

174 

AX8T 

D 

62 

181 

AXBT 

D 

63 

184 

AXBT 

D 

64 

186 

AXBT 

D 

64 

187 

AXBT 

S 

64 

188 

AXBT 

D 

64 

189 

AXBT 

D 

64 

190 

AXBT 

D 

64 

192 

AXBT 

S 

64 

195 

AXBT 

D 

63 

196 

AXBT 

S 

63 

197 

AXBT 

D 

63 

201 

AXBT 

D 

63 

21.30 

-14 

-9.60 

09:25:21 

21.30 

-13 

-4.50 

09:31:39 

20.50 

-12 

-2.70 

09:37:29 

23.00 

-11 

-14.90 

09:41:58 

41.60 

-8 

-28.40 

10:06:51 

7.00 

-7 

-30.00 

10:15:59 

26.50 

-6 

-53.00 

10:26:52 

32.00 

-6 

-29.20 

10:31:05 

39.70 

-6 

-9.40 

10:33:54 

48.00 

-5 

-49.00 

10:36:59 

55.60 

-5 

-26.30 

10:40:01 

40.00 

-4 

-59.00 

10:50:16 

50.20 

-5 

-12.00 

11:01:38 

39.60 

-5 

-13.40 

11:04:03 

20.20 

-5 

-17.50 

11:08:22 

40.70 

-6 

-23.90 

11:28:22 

11 


202 

AXBT 

S 

64 

.40 

-6 

-19.60 

1 1 :32:20 

203 

AXBT 

D 

64 

20.20 

-6 

-14.50 

11:36:19 

206 

AXBT 

S 

65 

29.70 

-5 

-57.10 

1 1 :50:21 

208 

AXBT 

D 

66 

.00 

-5 

-51.00 

11:56:32 

209 

AXBT 

D 

66 

.00 

-7 

-7.40 

12:03:57 

211 

AXBT 

D 

65 

19.80 

-7 

-15.30 

12:12:21 

212 

AXBT 

S' 

65 

.20 

-7 

-18.20 

12:16:30 

214 

AXBT 

S 

64 

20.00 

-7 

-24.70 

12:25:00 

215 

AXBT 

S 

64 

.10 

-7 

-26.90 

12:29:11 

216 

AXBT 

S 

63 

40.30 

-7 

-28.80 

12:33:24 

224 

AXBT 

S 

64 

29.80 

-8 

-30.50 

13:06:36 

226 

AXBT 

S 

65 

9.80 

-8 

-25.10 

13:14:48 

228 

AXBT 

D 

65 

59.80 

-8 

-18.40 

13:25:05 

232 

AXBT 

S 

65 

.00 

-9 

-41.00 

13:45:00 

234 

AXBT 

S 

64 

34.50 

-9 

-40.90 

13:50:34 

235 

AXBT 

S 

64 

19.70 

-9 

-40.70 

13:53:42 

237 

AXBT 

S 

63 

40.40 

-9 

-45.20 

14:02:00 

240 

AXBT 

S 

62 

49.30 

-9 

-49.50 

14:12:41 

243 

AXBT 

S 

62 

34.90 

-10 

-57.80 

14:28:49 

244 

AXBT 

S 

62 

49.90 

-10 

-56.90 

14:31:54 

246 

AXBT 

S 

63 

19.90 

-10 

-54.50 

14:38:01 

249 

AXBT 

S 

64 

5.20 

-10 

-51.50 

14:47:10 

250 

AXBT 

s 

64 

20.10 

-10 

-50.30 

14:50:10 

251 

AXBT 

s 

64 

50.10 

-10 

-57.10 

15:03:39 

253 

AXBT 

s 

65 

21.80 

-10 

-46.80 

15:11:28 

254 

AXBT 

s 

65 

39.60 

-10 

-45.50 

15:15:10 

257 

AXBT 

s 

65 

45.50 

-12 

-1.30 

15:29:39 

259 

AXBT 

s 

65 

15.40 

-12 

-2.70 

15:36:09 

260 

AXBT 

s 

65 

1.20 

-12 

-1.40 

15:39:12 

261 

AXBT 

s 

64 

45.30 

-12 

-.40 

15:42:37 

263 

AXBT 

s 

64 

15.10 

-12 

.00 

15:49:08 

265 

AXBT 

s 

63 

45.30 

-11 

-59.40 

15:55:29 

267 

AXBT 

s 

63 

15.70 

-11 

-58.60 

16:01:50 

268 

AXBT 

s 

63 

.50 

-11 

-58.10 

16:05:08 

270 

AXBT 

s 

62 

39.10 

-13 

-11.40 

16:17:10 

273 

AXBT 

s 

63 

24.40 

-13 

-10.40 

16:26:33 

DATE:  10/14/87  FLIGHT:  4 
REGION:  SOUTHERN  NORWEGIAN  SEA 


# 

TYPE 

D/S 

LATITUDE 

LONGITUDE 

TIME 

(DEG  MIN) 

(DEG  MIN) 

(Z) 

280 

AXBT 

S 

67 

28.00 

-1 

-32.40 

10:41:13 

285 

AXBT 

S 

65 

42.00 

2 

29.90 

11:12:09 

293 

AXBT 

D 

63 

22.60 

4 

14.90 

12:06:29 

294 

AXSV 

S 

63 

34.10 

3 

54.00 

12:09:55 

12 


297  AXSV  S 

298  AXBT  D 

299  AXSV  S 

301  AXSV  S 

302  AXBT  D 

303  AXSV  . S 

304  AXBT  D 

305  AXSV  S 

306  AXBT  D 

307  AXSV  S 

311  AXBT  D 

312  AXBT  S 

314  AXBT  S 

316  AXBT  S 

318  AXBT  D 

324  AXBT  D 

326  AXBT  D 

329  AXBT  S 

330  AXBT  D 

331  AXBT  S 

335  AXBT  D 

337  AXBT  D 

339  AXBT  D 

341  AXBT  D 


63  58.00  3 

64  8.20  2 

64  20.00  2 

64  41.00  1 

64  53.60  1 

65  25.80  0 

65  36.30  0 

65  47.00  0 

65  58.40  -1 

66  9.00  -1 

66  42.70  -3 

66  50.00  -3 

66  18.90  -3 

65  39.30  -3 

64  59.20  -3 

63  21 .60  *2 

63  6.00  -1 

62  20.20  0 

62  .40  0 

61  37.40  0 

61  26.80  *2 

61  41 .20  -2 

62  14.00  -3 

62  44.00  -4 


9.00  12:17:35 

47.40  12:20:28 

24.00  12:24:09 

38.00  12:31:49 

11.80  12:36:03 

-.20  12:47:16 

-24.30  12:50:56 
-49.00  12:54:41 

-14.40  12:58:31 

-41.00  13:02:21 
-13.50  13:15:03 

-35.90  13:17:55 

-57.30  13:32:10 

-42.10  13:41:12 

-31.30  13:50:17 

-35.70  14:15:12 

-42.00  14:22:06 
-21.20  14:37:22 

-3.70  14:42:54 

13.20  14:48:58 

-.50  1 1 :26:53 

-43.00  15:18:45 

-45-00  15:27:59 

-52.00  15:36:35 


DATE:  10/17/87  FLIGHT:  5 
REGION:  ICELAND-FAEROE  FRONT 


TYPE  D/S 


345  AXBT  D 

346  AXBT  S 

347  AXBT  D 

351  AXBT  D 

352  AXBT  S 

353  AXBT  D 

356  AXBT  D 

358  AXBT  D 

360  AXBT  D 

361  AXBT  S 

364  AXBT  D 

365  AXBT  S 

367  AXBT  S 

369  AXBT  D 

371  AXBT  D 

372  AXBT  D 


LATITUDE  LONGITUDE 
(DEG  MIN)  (DEG  MIN) 


67 

2.20 

-9  -1.30 

67 

2.90 

-8  -22.00 

67 

3.10 

-7  -44.10 

67 

.50 

-4  -35.40 

67 

.40 

-4  -29.80 

66 

59.10 

-3  -53.10 

65 

57.90 

-4  -12.20 

65 

29.30 

A  -22.10 

64 

59.40 

-4  -31.70 

64 

43.30 

-4  -37.00 

63 

59.80 

-4  -48.00 

63 

45.10 

-4  -51.30 

63 

14.00 

-4  -59.00 

62 

59.60 

-6  -10.90 

63 

31.10 

-6  -250 

64 

1.10 

-5  -54.50 

TIME 

(Z) 

09:36:37 

09:40:29 

09:43:43 

09:59:15 

09:59:43 

10:02:48 

10:15:47 

10:21:49 

10:28:07 

10:31:33 

10:41:12 

10:44:33 

10:51:31 

11:02:36 

11:09:54 

11:16:22 


377 

AXBT 

S 

65 

15.00 

*5 

-35.00 

1132:57 

381 

AXBT 

0 

65 

29.10 

-6 

-48.90 

11:57:58 

386 

AXBT 

S 

64 

15.00 

-7 

-3.50 

12:13:42 

387 

AXBT 

D 

64 

.30 

-7 

-6.00 

12:16:47 

388 

AXBT 

S 

63 

44.50 

-7 

-8.40 

123035 

390 

AXBT 

0  . 

63 

.60 

-7 

-15.90 

1239:30 

391 

AXBT 

0 

62 

59.80 

-8 

-21.40 

1235:59 

392 

AXBT 

S 

63 

15.00 

-8 

-20.00 

12:39:35 

395 

AXBT 

D 

64 

.70 

-8 

-13.70 

12:49:33 

396 

AXBT 

S 

64 

15.10 

-8 

-11.80 

12:52:43 

397 

AXBT 

D 

64 

30.70 

-8 

-8.70 

12:56:09 

399 

AXBT 

D 

64 

59.90 

-8 

•2.60 

13:02:37 

400 

AXBT 

S 

65 

15.00 

-8 

.00 

13:05:54 

401 

AXBT 

D 

65 

30.30 

-7 

-59.80 

13:09.20 

402 

AXBT 

S 

65 

46.10 

-7 

-58.40 

13:12:54 

403 

AXBT 

D 

66 

.00 

-7 

-57.20 

13:16:03 

404 

AXBT 

D 

66 

.70 

-9 

-7.00 

13:22:17 

406 

AXBT 

D 

65 

30.30 

-9 

-13.90 

13:28:48 

407 

AXBT 

S 

65 

14.00 

-9 

-15.60 

13:32:37 

408 

AXBT 

D 

64 

59.90 

-9 

-17.10 

13:35:56 

410 

AXBT 

D 

64 

30.20 

-9 

-16.30 

13:42:54 

412 

AXBT 

D 

64 

.20 

-9 

-18.20 

13:49:50 

414 

AXBT 

D 

63 

30.30 

*9 

-22.10 

13:56:41 

416 

AXBT 

S 

63 

4.00 

-9 

-25.70 

14:02.38 

417 

AXBT 

D 

63 

.30 

-9 

-26.10 

14:03:28 

419 

AXBT 

0 

62 

18.90 

-10 

-34.20 

14:21:40 

420 

AXBT 

D 

62 

59.80 

-10 

-34.10 

14.31:09 

421 

AXBT 

S 

63 

14.80 

-10 

-33.50 

14:34:33 

422 

AXBT 

D 

63 

29.90 

-10 

-33.00 

14:37:59 

424 

AXBT 

0 

63 

59.10 

-10 

-28.40 

14:44:42 

426 

AXBT 

D 

64 

30.10 

-10 

-26.40 

14:51:52 

429 

AXBT 

S 

65 

15.20 

-10 

-24.60 

15:02:11 

430 

AXBT 

0 

65 

30.00 

-10 

-23.90 

15:05:36 

433 

AXBT 

S 

65 

45.50 

-11 

-38.10 

15:23:06 

434 

AXBT 

D 

65 

30.10 

-11 

-38.70 

15:26:37 

436 

AXBT 

D 

65 

.20 

-11 

-38.10 

15:33:27 

439 

AXBT 

S 

64 

13.90 

-11 

-38.00 

15:43:55 

443 

AXBT 

0 

63 

.40 

-11 

-37.60 

16:00:57 

445 

AXBT 

D 

62 

20.80 

-11 

-37.30 

16:10:33 

449 

AXBT 

D 

63 

.00 

-12 

-45.30 

16:27:04 

450 

AXBT 

S 

63 

14.90 

-12 

-45.10 

16:30:20 

451 

AXBT 

D 

63 

31.30 

-12 

-45.10 

16:34:04 

453 

AXBT 

S 

64 

29.80 

-12 

-44.40 

16:48:06 

► 


DATE:  10/19/87  FLIGHT:  6 

REGION:  ICELAND  AND  NORWEGIAN  SEAS 


* 

TYPE 

D/S 

LATITUDE 
(DEG  MIN) 

LONGITUDE 
(DEG  MIN) 

455 

AXBT 

S 

66 

44.60 

•24 

-9.00 

457 

AXBT 

S 

67 

14.50 

•24 

•22.00 

467 

AXBT 

S 

69 

1.80 

-19 

-38.40 

472 

AXBT 

S 

69 

.80 

-16 

-31.70 

47C 

AXBT 

S 

68 

15.30 

-16 

-1.30 

483 

AXBT 

D 

68 

5.50 

-12 

-.80 

484 

AXBT 

S 

68 

6.10 

-11 

-18.50 

485 

AXBT 

S 

68 

5.70 

-10 

-39.10 

486 

AXBT 

D 

68 

5.00 

-10 

.00 

489 

AXBT 

S 

68 

2.00 

-8 

.00 

490 

AXBT 

D 

68 

.30 

-7 

-21.70 

492 

AXBT 

S 

67 

59.30 

-6 

-7.30 

493 

AXBT 

D 

67 

59.00 

-5 

-30.00 

495 

AXBT 

S 

67 

59.50 

-4 

-13.50 

497 

AXBT 

S 

67 

59.90 

-3 

-.10 

499 

AXBT 

S 

67 

40.40 

-2 

-.50 

500 

AXBT 

D 

67 

29.90 

-1 

-34.50 

501 

AXBT 

D 

67 

19.10 

-1 

-7.60 

502 

AXBT 

S 

67 

3.10 

0 

-41.20 

503 

AXBT 

D 

66 

55.60 

0 

-11.90 

505 

AXBT 

S 

66 

33.60 

0 

23.10 

506 

AXBT 

D 

66 

30.60 

0 

25.40 

507 

AXBT 

D 

66 

13.30 

0 

38.20 

509 

AXBT 

D 

65 

37.40 

1 

1.30 

512 

AXBT 

S 

64 

44.70 

1 

18.70 

514 

AXBT 

D 

64 

6.10 

1 

46.10 

515 

AXBT 

S 

63 

45.90 

1 

55.00 

516 

AXBT 

D 

63 

23.20 

2 

2.30 

518 

AXBT 

S 

63 

11.20 

1 

50.00 

520 

AXBT 

D 

63 

33.90 

1 

6.60 

522 

AXBT 

D 

63 

54.50 

0 

20.30 

525 

AXBT 

D 

64 

32.50 

-1 

-3.90 

527 

AXBT 

D 

64 

56.80 

-1 

-39.00 

528 

AXBT 

S 

65 

14.60 

-2 

-4.40 

529 

AXBT 

S 

65 

22.00 

-2 

-15.60 

530 

AXBT 

D 

65 

37.00 

-2 

-42.00 

531 

AXBT 

S 

65 

47.00 

-3 

-1.00 

532 

AXBT 

D 

65 

58.80 

-3 

-20.80 

535 

AXBT 

S 

66 

28.80 

-4 

-6.10 

536 

AXBT 

D 

66 

32.00 

-4 

-33.00 

540 

AXBT 

S 

66 

33.60 

-6 

-56.50 

542 

AXBT 

S 

66 

33.40 

-8 

-5.50 

TIME 

(Z) 

09:12:30 

09:19:08 

10:01:20 

10:16:27 

10:2921 

10:53:39 

10:57:05 

11:00:13 

11:03:18 

11:13:10 

11:16:24 

11:22:37 

11:25:43 

11:31:59 

11:37:55 

11:45:10 

11:48:27 

11:51:54 

11:55:23 

11:59:19 

12:05:37 

12:06:25 

12:11:23 

12:21:39 

12:35:58 

12:45:27 

12:50:24 

12:56:20 

13:05:27 

13:11:56 

13:18:38 

13:30:40 

13:36:36 

13:41:06 

13:43:02 

13:46:56 

13:49:56 

13:53:24 

14:01:11 

14:04:08 

14:17:15 

14:23:27 


15 


r 


544 

AXBT 

D 

66 

32.90 

-9 

-6.70 

547 

AXBT 

D 

66 

32.00 

-10 

-26.00 

548 

AXBT 

S 

66 

31.30 

-11 

-2.00 

550 

AXBT 

S 

66 

30.00 

-12 

-17.00 

551 

AXBT 

S 

66 

30.10 

-12 

-57.20 

554 

AXBT 

D 

67 

11.80 

-13 

-1.10 

557 

AXBT 

S 

67 

45.00 

-14 

-19.00 

t  DATE:  1 0/1 9/87  FLIGHT:  OPERATIONAL  P-3 

I  REGION:  ICELAND-FAEROE  FRONT 


* 

TYPE 

D/S 

LATITUDE 
(DEG  MIN) 

LONGITUDE 
(DEG  MIN) 

1062 

AXBT 

S 

65 

30.00 

-12 

.00 

1063 

AXBT 

S 

65 

30.00 

-11 

.00 

1064 

AXBT 

S 

65 

30.00 

-10 

.00 

1065 

AXBT 

S 

65 

30.00 

-9 

.00 

1066 

AXBT 

S 

65 

30.00 

-8 

.00 

1067 

AXBT 

S 

65 

30.00 

-7 

.00 

1068 

AXBT 

S 

65 

.00 

-7 

.00 

1069 

AXBT 

S 

65 

.00 

-8 

.00 

1070 

AXBT 

s 

65 

.00 

-9 

.00 

1071 

AXBT 

s 

65 

.00 

-10 

.00 

1072 

AXBT 

s 

65 

.00 

-11 

.00 

1073 

AXBT 

s 

65 

.00 

-12 

.00 

1074 

AXBT 

s 

64 

30.00 

-12 

.00 

1075 

AXBT 

s 

64 

30.00 

-11 

.00 

1076 

AXBT 

s 

64 

30.00 

-10 

.00 

1077 

AXBT 

s 

64 

30.00 

-9 

.00 

1078 

AXBT 

s 

64 

30.00 

-8 

.00 

1079 

AXBT 

s 

64 

30.00 

-7 

.00 

1080 

AXBT 

s 

64 

.00 

-7 

.00 

1081 

AXBT 

s 

64 

.00 

-8 

.00 

1082 

AXBT 

s 

64 

.00 

-9 

.00 

1083 

AXBT 

s 

64 

.00 

-10 

.00 

1084 

AXBT 

s 

64 

.00 

-11 

.00 

1085 

AXBT 

s 

64 

.00 

-12 

.00 

1086 

AXBT 

s 

63 

30.00 

-12 

.00 

1087 

AXBT 

s 

63 

30.00 

-11 

.00 

1088 

AXBT 

s 

63 

30.00 

-10 

.00 

1089 

AXBT 

s 

63 

30.00 

-9 

.00 

1090 

AXBT 

s 

63 

30.00 

-8 

.00 

1091 

AXBT 

s 

63 

30.00 

-7 

.00 

1092 

AXBT 

s 

63 

.00 

-7 

.00 

1093 

AXBT 

s 

63 

.00 

-8 

.00 

1094 

AXBT 

s 

63 

.00 

-9 

.00 

14:28:52 

14:36:12 

14:39.-30 

14:46:45 

14:5022 

15:00:17 

15:30:27 


TIME 

(Z) 

11:10:00 

11:15:00 

11:20:00 

11:25:00 

11:30:00 

11:35:00 

11:40:00 

11:45:00 

11:50:00 

11:55:00 

12:00:00 

12:05:00 

12:10:00 

12:15:00 

12:20:00 

12:25:00 

12:30:00 

12:35:00 

12:40:00 

12:45:00 

12:50:00 

12:55:00 

13:00:00 

13:05:00 

13:10:00 

13:15:00 

13:20:00 

13:25:00 

13:30:00 

13:35:00 

13:40:00 

13:45:00 

13:50:00 
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1095 

AXBT 

S 

63 

.00 

-10 

.00 

13:55:00 

1096 

AXBT 

S 

63 

.00 

-11 

.00 

14:00:00 

1097 

AXBT 

S 

63 

.00 

-12 

.00 

14:05:00 

DATE:  10/21/87  FLIGHT:  7 
REGION:  ICELAND-FAEfiOE  FRONT 


* 

TYPE 

D/S 

LATITUDE 

LONGITUDE 

TIME 

(DEG  MIN) 

(DEG  MIN) 

(Z) 

563 

AXBT 

D 

64 

42.90 

0 

-5.60 

10:25:16 

564 

AXBT 

S 

64 

25.00 

0 

-13.70 

10:29:21 

565 

AXBT 

D 

64 

13.30 

0 

-19.30 

10:32:10 

567 

AXBT 

D 

63 

43.30 

0 

-33.10 

10:39:19 

571 

AXBT 

D 

62 

45.00 

0 

-54.70 

10:53:11 

572 

AXBT 

S 

62 

30.40 

0 

-59.40 

10:56:45 

573 

AXBT 

S 

62 

15.00 

-1 

-6.10 

11:00:52 

579 

AXBT 

S 

63 

1.10 

-3 

-4.00 

11:26:41 

580 

AXBT 

D 

63 

15.70 

-2 

-57.30 

11:30:00 

581 

AXBT 

S 

63 

30.00 

-2 

-52.00 

11:33:17 

582 

AXBT 

S 

63 

45.60 

-2 

-45.90 

11:36:46 

585 

AXBT 

D 

64 

30.50 

-2 

-28.80 

11:46:52 

586 

AXBT 

D 

64 

44.60 

-2 

-22.50 

11:49:59 

587 

AXBT 

S 

64 

45.00 

-4 

-18.60 

12:02:15 

588 

AXBT 

D 

64 

29.40 

-4 

-18.40 

12:05:53 

589 

AXBT 

S 

64 

15.00 

-4 

-23.00 

12:09:15 

590 

AXBT 

D 

64 

.30 

-4 

-27.90 

12:12:37 

591 

AXBT 

S 

63 

45.70 

-4 

-31.70 

12:16:20 

593 

AXBT 

D 

63 

15.50 

-4 

-39.30 

12:24:05 

595 

AXBT 

S 

62 

58.80 

-5 

-47.30 

12:34:56 

596 

AXBT 

D 

63 

16.10 

-5 

-50.4Q 

12:39:27 

598 

AXBT 

D 

63 

45.30 

-5 

-39.90 

12:46:19 

601 

AXBT 

D 

64 

29.50 

-5 

-24.90 

12:56:37 

602 

AXBT 

S 

64 

45.10 

-5 

-20.70 

13:00:09 

603 

AXBT 

S 

65 

.10 

-5 

-16.90 

13:03:29 

605 

AXBT 

D 

65 

30.40 

-5 

-9.00 

13:10:12 

607 

AXBT 

S 

65 

15.30 

-6 

-26.60 

13:21:55 

609 

AXBT 

D 

64 

45.20 

-6 

-33.70 

13:28:55 

615 

AXBT 

D 

63 

16.00 

-6 

-50.70 

13:50:00 

616 

AXBT 

D 

63 

1.10 

-6 

-53.70 

13:53:24 

619 

AXBT 

D 

63 

30.90 

-8 

-19.30 

14:06:06 

623 

AXBT 

D 

64 

30.50 

-7 

-52.40 

14:19:58 

627 

AXBT 

S 

65 

29.30 

-7 

-36.50 

14:33:07 

628 

AXBT 

S 

65 

30.90 

-8 

-49.10 

14:39:59 

629 

AXBT 

D 

65 

15.50 

-8 

-52.00 

14:43:34 

630 

AXBT 

S 

65 

.90 

-8 

-52.70 

14:46:50 

632 

AXBT 

S 

64 

30.30 

-8 

-53.60 

14:53:53 
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634 

AXBT 

S 

64 

.00 

-8 

-57.00 

15:00:34 

635 

AXBT 

D 

63 

45.50 

-8 

-59.70 

15:04:01 

640 

AXBT 

D 

62 

30.80 

-9 

-7.70 

15:20:35 

641 

AXBT 

D 

62 

29.00 

-10 

-14.00 

15:28:36 

643 

AXBT 

D 

62 

59.70 

-10 

-12.50 

15:35:19 

644 

AXBT 

S 

63 

14.90 

-10 

-11.10 

15:38:41 

645 

AXBT 

D 

63 

29.90 

-10 

-9.50 

15:41:58 

647 

AXBT 

D 

63 

59.20 

-10 

-5.70 

15:48:27 

648 

AXBT 

S 

64 

14.90 

-10 

-3.70 

15:51:54 

649 

AXBT 

D 

64 

30.00 

-10 

-2.00 

11:16:55 

651 

AXBT 

S 

65 

1.60 

-10 

-.60 

16:01:56 

652 

AXBT 

D 

65 

16.20 

-10 

-.40 

16:05:03 

655 

AXBT 

D 

65 

14.50 

-11 

-14.90 

16:18:01 

656 

AXBT 

S 

65 

.20 

-11 

-15.30 

16:21:21 

659 

AXBT 

D 

64 

14.20 

-11 

-14.60 

16:32:05 

663 

AXBT 

D 

63 

15.80 

-11 

-13.90 

16:45:19 

666 

AXBT 

D 

62 

32.30 

-11 

-15.80 

16:55:01 

668 

AXBT 

S 

62 

49.80 

-12 

-45.60 

17:05:27 

670 

AXBT 

D 

63 

5.10 

-13 

-41.10 

17:12:02 

DATE:  10/23/87  FLIGHT:  6 
REGION:  NORTHERN  NORWEGIAN  SEA 


# 

TYPE 

D/S 

LATITUDE 
(DEG  MIN) 

LONGITUDE 
(DEG  MIN) 

TIME 

(Z) 

674 

AXBT 

D 

62 

41.00 

-4 

-55.00 

13:29:27 

675 

AXBT 

D 

62 

22.00 

-4 

-5.00 

10:15:00 

676 

AXBT 

S 

62 

6.80 

-3 

-28.10 

10:20:32 

677 

AXBT 

D 

62 

1.60 

-3 

-15.90 

10:22:17 

678 

AXBT 

D 

61 

51.30 

-2 

-51.70 

10:25:47 

679 

AXBT 

D 

61 

41.40 

-2 

-28.70 

10:29:20 

680 

AXBT 

D 

61 

21.40 

-1 

-41.80 

10:36:46 

685 

AXBT 

D 

61 

33.90 

0 

11.90 

10:54:50 

686 

AXBT 

S 

61 

45.60 

0 

35.20 

10:58:23 

690 

AXBT 

D 

62 

28.20 

2 

4.90 

11:13:09 

692 

AXBT 

D 

62 

52.5 

2 

58.50 

11:21:39 

693 

AXBT 

D 

62 

59.70 

3 

14.70 

11:24:18 

696 

AXBT 

S 

63 

29.90 

4 

30.90 

11:35:23 

698 

AXBT 

D 

63 

50.20 

5 

19.60 

11:42:21 

699 

AXBT 

S 

64 

.50 

5 

44.00 

11:46:01 

700 

AXBT 

D 

64 

14.30 

5 

24.50 

11:50:07 

704 

AXBT 

S 

65 

3.50 

3 

52.10 

12:05:02 

705 

AXBT 

D 

65 

15.70 

3 

30.10 

12:08:36 

706 

AXBT 

S 

65 

27.30 

3 

6.70 

12:12:06 

707 

AXBT 

S 

65 

45.10 

2 

28.40 

12:17:27 

709 

AXBT 

D 

66 

1.00 

1 

53.20 

12:22:25 
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I 
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710 

AXBT 

D 

66  4.50 

2 

712 

AXBT 

S 

66  3.60 

3 

713 

AXBT 

D 

66  2.80 

4 

714 

AXBT 

D 

66  2.30 

4 

715 

AXBT 

S 

66  1.40 

5 

717 

AXBT 

D 

66  .50 

6 

718 

AXBT 

S 

66  .40 

7 

720 

AXBT 

S 

66  29.20 

8 

722 

AXBT 

D 

67  4.80 

7 

723 

AXBT 

S 

67  5.20 

6 

725 

AXBT 

D 

67  4.10 

5 

729 

AXBT 

D 

67  1.10 

2 

730 

AXBT 

D 

67  .70 

2 

731 

AXBT 

S 

67  .20 

1 

733 

AXBT 

D 

67  8.20 

0 

736 

AXBT 

S 

67  40.10 

0 

740 

AXBT 

S 

68  6.60 

0 

741 

AXBT 

S 

68  5.70 

0 

742 

AXBT 

D 

68  4.20 

0 

745 

AXBT 

S 

68  3.80 

2 

747 

AXBT 

D 

68  3.70 

3 

748 

AXBT 

S 

68  3.90 

4 

749 

AXBT 

D 

68  3.70 

5 

752 

AXBT 

O 

68  .90 

7 

754 

AXBT 

S 

68  36.90 

8 

755 

AXBT 

0 

68  59.90 

8 

756 

AXBT 

S 

69  2.70 

7 

757 

AXBT 

D 

69  3.90 

6 

758 

AXBT 

S 

69  4.00 

6 

760 

AXBT 

D 

69  5.70 

4 

761 

AXBT 

S 

69  6.10 

3 

763 

AXBT 

D 

69  5.90 

2 

769 

AXBT 

D 

69  1.90 

-1 

770 

AXBT 

S 

69  1.40 

-2 

774 

AXBT 

S 

68  59.20 

-5 

775 

AXBT 

D 

68  59.00 

-5 

776 

AXBT 

D 

68  57.00 

-6 

TOTAL  NO.  OF  PROBES:  356  NORDA 

36  OPERATIONAL 


26.70 

1226:54 

41.20 

12:34:41 

19.20 

12:3820 

53.80 

12:41:45 

50.60 

12:47:36 

44.90 

12:53:09 

23.40 

12:57:07 

5.20 

13:07:13 

16.10 

13:18:52 

42.80 

13:21:54 

18.70 

13:2923 

50.00 

13:42:51 

14.20 

13:46:09 

34.60 

13:49:48 

31.10 

13:56:10 

-57.30 

14:06:41 

-31.90 

14:22:27 

-3.60 

14:25:00 

37.50 

14:28:41 

46.90 

14:40:17 

58.70 

14:46:49 

39.30 

14:50:27 

18.20 

14:53:58 

17.40 

15:04:31 

5.40 

15:16:03 

7.30 

15:20:54 

24.70 

1524:33 

42.80 

15:28:03 

4.00 

15:31:17 

21.90 

15:39:41 

56.10 

15:41:52 

21.80 

15:49:49 

-41.30 

16:09:31 

-24.00 

16:12:52 

-18.50 

1626:38 

-51.00 

16:28:31 

-34.00 

16:32:00 

I 

I 

I 
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October  1 987 


1987,  Jan  Mayen  Front  region. 


37  AXBTs  11  October  1987 


22 


LONGITUDE 

Figure  3.  AXBT  drop  positions,  Flight  2,  11  October  1987,  Iceland  Sea. 


LONGITUDE 

AXBT  drop  positions,  Flight  3,  12  October  1987,  Iceland-Faeroe  Front  region. 


28  AXBTs  14  October  1987 


17  October  1987 


•er  1987,  Iceland-Faeroe  Front  region. 


October  1 987 


36  AXBTs  19  October  1987:  Op  Fit 


LONGITUDE 

Figure  8.  AXBT  drop  positions,  operational  P-3  flight,  19  October  1987,  Iceland  Faeroe- Front  region. 


56  AXBTs 


Figure  9.  AXBT  drop  positions,  Flight  7,  2 1 


58  AXBTs  23  October  1987 


29 


LONGITUDE 

Figure  10.  AXBT  drop  positions,  Flight  8,  23  October  1987,  Northern  Norwegian  Sea. 


AIRCRAFT  SYSTEM 


Figure  1 1.  Isis  airborne  data  acquisition,  processing  and  analysis  system. 


31 


50  METERS 


LONG 

Figure  13.  Temperature  C’C)  at  50 1 


100  METERS  October  1987 


LONGITUDE 

Figure  14.  Temperature  (°C)  at  100  m,  all  flights,  October  1987. 


200  METERS  October 


LONGITUDE 

Figure  15.  Temperature  (°C)  at  200  m,  all  flights,  October  1987. 


METERS  October  1 98 


35 


LONGITUDE 

6.  Temperature  (°C)  at  300  m,  all  flights,  October  1987. 


5  METERS  October  1987 


LONGITUDE 

Temperature  (°C)  at  375  m,  all  flights,  October  1987. 


Appendix  A. 

Drop  Positions  and  Data  Profiles,  Flight  1, 
7  October  1987,  Jan  Mayen  Front  Region. 
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Appendix  B. 

Drop  Positions  and  Data  Profiles,  Flight  2, 
11  October  1987,  Iceland  Sea  Region. 
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"WJECTt  rwrncsL  scsMBGmmr 

OMP  MB'  133  CHRMe.1  12  LflTITUJEt  67  16.0 
0HTE-.  1 0/11/87  TI*i  U'34t  0  UM01TUX:  -20  -14.0 


TQranTUHE  (DEG  C) 


■fWJECT-  racTicn.  kswooktht 

DflCP  NO:  lUO  OHMLi  14  LATITUDE:  67  58.5 

OHTC:  10/11/87  TI*i  15<  5'*  LBNG1TUDE-  -20  -58.8 

TEMPERATURE  (DEG  C) 


Appendix  C. 

Drop  Positions  and  Data  Profiles,  Flight  3, 

12  October  1987,  Iceland-Faerce  Front  Region. 


LONGITUDE 


■m  try,  rat*  h«*bi  fMamoiuv 
rTOJcL.lt  IHkllUft.  QCoflB0mT 

nojecTi  recncn.  acawaww 

DROP  NO?  202  OIWLi  14 

umiuoEt 

84  .4 

OROPNOt  203  CHMCLi  18 

LATITUDE. 

01  20.2 

ORTEt  10/12/87  THE.  11? 32. 20 

LONGITUDE. 

-6  -19.6 

DRIEt  10/12/87  TUCi  Ui38tl8 

LONGITUDE. 

-6  -14.5 

TErPERHTuRE  (DEG  C) 

TSTBBTUtE  SEE  Cl 

_ 

PflOJECT:  rnCTICHL  OCEWBGWrur 

"RBJBCT:  mCTICBL  OCEANOGRAPHY 

DROP  NO'  206  CHBMCL.  12 

LATITUDE? 

65  29. 1 

DROP  NO?  206  CHMGL.  12 

mnnjoEt 

66  .0 

DATE:  i 0/12/07  THE.  11.90.21 

LONGITUDE? 

-5  -57.1 

DATE?  10/12/67  THE?  il?9S?32 

LONGITUDE? 

-5  -51.0 

TEirEnfiTlOE  (DEG  C) 

TBEERATUHE  (DEG  C) 

PROJECT  i  IWTlcn.  OCEHMBCRHTWT 

PROJECT!  ncnOL  OUMGRNPHT 

OROPMt  206  0H6O.I  IV 

LATITUDE! 

66  .0 

DROP  Mi  211  CmWU  12 

LRTITUOEt 

65  19.8 

ORIEt  10/12/67  ntCi  12>  3:57 

LONGITUDEt 

-7  -7.V 

ORTEi  10/12/67  TOCt  12il2>21 

LONDITUlEt 

-7  -15.3 

TERPERHTuRE  (DEG  D 

TQfxflRTuRE  tuEG  Cl 

MM  KPT.  rfiprtrm  ar  i  i~m|  ■raif^ 

INLTICHL  OlUNVVfllT 

DROP  NS:  212  CHRMCLi  IV  LATITUDE!  65  .2 

OKIE:  10/12/67  THC-.  I2t  16<dQ  UMEIIUDEt  >7-16.2 

ToranTuc  (DEG  C) 


project  fhcticrl  ossawm 

DROP  NO.  21V  CHRMMELt  12  LATITUDE! 
ORTEt  10/12/67  TIM:  i2»25t  0  UNCITIDE: 

TEMPERATURE  (DEC  O 


6V  20. U 
-7  -2V.7 


■TOJECT.  rnCIIUL  OCEHHOBWHY 
QNT  NO:  234  CHRMCLt  12 

UfTITlJOE, 

M  94.5 

PNOJECr,  (BCTICSL  OCEHNBOWW 
ONF  HO,  235  CHFMELt  14 

urriTUDE, 

64  19.7 

0RTC-.  10/12/87  TI«,  13-50, 54 

UMOITUDEt 

-8  -40.9 

ONTEi  (0/12/87  TIIC,  13,53,42 

UONCITUDE, 

-9  -40.7 

TDfxflHTlrE  (DEC  Cl 

TQtxnhTlft  (DEG  C) 

"hjjecti  ncncn.  aaiaiwwr 

abject.  mcncn.  ecewNBawnff 

HMA  rn  CHRMS-t  i«  UflTNOE. 

89  19.8 

BBP  MB.  219  CMOS..  18  LUTITUCE. 

88  5.2 

OHTEi  10/12/87  TINE.  18.38.  1  LMI1UC. 

-10  -88.5 

ORTE.  10/12/97  TIC.  18. 87;  10  LONGITUDE. 

-10  -51.5 

TQPSnTUK  (DEG  Cl 

roFewruc  qeg  ci 

abject-  mrncHL  xmmrm 
awr  NO:  250  CHMCLi  18 

LUTITUCE. 

68  20.1 

ABJECT.  mCTICRL  OCEHNBBWWr 
nr  W.  251  CMMEL.  18 

LHTITUDE. 

68  50.1 

DBTE.  i  0/12/87  TINE.  18.50:10 

UMGITUE. 

-10  -60.3 

OHTE.  10/12/87  THE.  15.  3.39 

LONGITUDE. 

-10  -57. 1 

IHfxnHTlJnc  (DEG  O 

TQf’EnHTUnE  (DEG  Cl 

Appendix  D. 

Drop  Positions  and  Data  Profiles,  Flight  4, 14  October  1987, 
Southern  Norwegian  Sea.  Circled  Drops  Were  AXSVs. 
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LONGITUDE  norda  cod*  331 


"IWJEET.  TACTICAL  0C8MBGWHT  HBJECTi  TACTICAL  KSMODHAPHT 

OROP  NO.  2B0  CMMOLt  14  LATITUDE.  87  28.0  ONf  NBi  285  CHAItEL.  14  LATITUDE.  85  42.0 

ORIEt  10/14/87  THE.  10141.13  L0NQI1UDE:  -1  -32.4  ORTE.  10/14/87  THE.  11.12.  9  LONGITUDE.  2  29.8 


TEMPERATURE  (DEC  O  TEHP0WURE  (DEC  O 


OBJECT;  TACTICAL  8CEAN0QAAPHT 

OROP  HB.  293  CHANNEL.  12  LATITUDE.  93  22.8 

DATE.  10/14/87  THE.  12.  6.29  LONGITUDE.  4  14.9 


PROJECT.  TACTICAL  OCEANBGAAPHT 

DROP  NO:  298  CHAMELt  12  LATITUDE:  64  6.2 

DATE.  10/14/87  TILE.  12:20.28  LONGITUDE.  2  47.4 


nouECTi  mcncHL  osaammr 

ontr  nb<  as  cira on..  12  lrtitue.  m  53.8 

0R?E:  10/14/87  roe.  12.36.  3  UMDITUDE.  1  11.8 


TQTQWnjflE  (DEG  o 


'WJECT-.  nCTICSL  OCEBMOOWTHT 

OW  W.  308  CHRMCL.  12  LHTITUOE.  95  58.4 

0B7E.  10/14/97  77*.  12.5B.31  UMClTlXEi  -1  -1*.* 

TEMPERATURE  (DEG  Cl 

3  a  IS  in 


-2 


PROJECT:  mCTlCSL  OCEfiNOGfifiPHT 

mem  nencR.  ocEMonmr 

IMP  NO:  331  CMMCLi  10 

urn  TIDE: 

61  37.0 

DROP  NO.  335  08880.:  12 

LRTITUDE: 

61 

26.8 

OfiTE:  10/10/87  THC:  10:08:58 

LONGITUDE: 

0  13.2 

OfiTE:  10/10/87  TOC:  11:28:53 

LONGITUDE: 

-2 

-.5 

TDftfWTuPt  DEC  U 

TtJf’tflRTlffc  (DEG  C) 

<203  S  13  IS  <209  0  IS  IS 

°fW-ECT-  nCTICSL  OCEfiMGRflPHT  PROJECT:  TfiCTICRL  OCEfiNOGfifiPHT 

OROP  NO-.  337  CHWCL<  12  LRTITUDE.  61  HI. 2  DROP  NS:  339  CHANNEL:  12  UTITUEc  52  10.0 

OfiTE:  10/10/87  TI*:  15: 18: HE  LONGITUDE:  -2  -03.0  DHTE:  10/10/87  TIIE:  15:27:88  LONGITUDE:  -3  -05.0 

TEMPEfifiTURE  (DEG  C)  TEMPERATURE  (DEG  C) 


IMP  Mft  341  OfMC-i  li  LHTITUJEi 
ORTE:  10/14/87  Tl*i  I5t36:35  UMBIlUDEt 

TOfEWTUHE  (DEG  O 

■2  0  3  ( 


so  m 

-4  -8 


19 


Appendix  E. 

Drop  Positions  and  Data  Profiles,  Flight  5, 
17  October  1987,  Iceland-Faeroe  Front  Region. 


Preceding  Page  Blank 


~a  o 


06PTH  00 


•ABJECT.  TACTICAL  KEHNBGMW 

nr  MB.  360  CHANEL.  U  LATITUDE'  84  56.4 

DRTEi  10/17/87  TTWt  10.26'  7  UHJITUDE.  -4-31.7 


TQ**EflRTUAE  (DEC  D 


•abject.  mcTicn.  oceanbgaapht 

nr  MB:  364  CNRNB.I  16  LATITUDE'  63  58.6 

DATE'  10/17/87  TINE.  10- 41 '12  LONGITUDE'  41  -48.0 

TEHPERfiTURE  (DEG  C) 


"ABJECT  i  TACTICAL  BCSKCTAPW 

oner  w.  set  ante.'  ie  latitude,  si  43.3 

□ATE'  10/17/67  TOE'  10.31.33  LONOITUDEi  -4  -37.0 


"ABJECT'  TACTICAL  OCEANBGAATHT 

OnBPNB.  365  CHMCL'  14  LATITUDE'  63  4S.1 

DATE'  10/17/87  TOC.  10.44.33  LONGITUDE'  -4  -51.3 

TEMPEBflTUNE  (DEG  C) 


project i  tactical  bceanobwfht  project.  rwrrrca.  ocbmompht 

DROP  N0<  387  CM88EL.  18  LATITUDE'  63  1«.0  DROP  MOt  388  CNMCLi  16  LATITUDE'  62  S8.6 

DATE.  10/17/97  TDCt  10t51i31  LONGITUDE.  -88.0  DATE.  10/17/87  TOCi  lit  2t36  LONGITUDE.  -6  -10.9 


"ABJECT:  TACTICAL  flCEAHOCARTHT  "ABJECT'  TACTICAL  0CEANBG6APHT 

DWPNB:  371  CM88B.'  12  LATITUDE:  63  31.1  OMP  W:  372  CHANEL'  18  LATITUDE'  W  1.1 

DATE'  10/17/87  TIIE.  Hi  9.98  LONGITUDE'  -8  -2.5  DATE.  10/17/87  THE.  Hi  16.22  LONGITUDE'  -5  -SI. 5 


re  \ 


■wject,  ncricRL  sznmnr 

«r  NBt  WE  06660.:  16  WrtTUDEi  66  «.l 

WIE.  10/17/67  nte.  13:12:91  LONGITUDE:  .7  -56. t 

TENPEnRTUK:(  oeb  a 


"WUEETt  TRCTICn.  OCEBNOCWTHT 

DMMat  MOS  CHMfi.1  1«  LHUTUOE:  B6  .0 
DRTCi  10/17/67  TOCt  13. 16.  3  LONGITUDE:  -7  -67.2 

TEMPEBHTURE  (DEG  C) 


-«  a 


u 


-e  o 


18 


■MJBCTt  racncSL  BEBnWBBWTWT  PWJCTi  mCTICHL  8CE9HB BWHff 

anr  w<  m  chmcli  m  umnoEi  ae  .7  mma  aoa  onto..  12  lotitude.  as  ao.s 

ORTCt  10/17/87  met  13t22tl7  LOemjDEi  -9  -7.0  ORTEi  10/17/87  TDCi  13i2Bi«a  LOOMUE.  -8  -13.9 


,  „  TEMPPWTUK  (DEC  Cl  TEMFEHtTUE  (DEG  D 

so  $  »  it  la  -tat  a 


‘mJECT,  nCTICHL  OQSWBOnRPHT  PHUSCTi  nCTICBL  OCHWOBWTW 

DROP  NO-.  907  CHRMCLi  18  UTTITLOEt  85  19.0  B»  NBt  908  0096..  19  LHIITUE.  99  59.9 

QKTEt  10/17/87  Tl*.  13i32i37  LOCITUDEi  -9  -13.6  ORTEi  10/17/87  TINE.  13.35.56  LOCITUDEi  -9  -17.1 


nojECTi  ffcncn.  Bccwunpiir 

onapwi  mo  ci me.  it  utnnxzi  w  so. 2 

DRTEi  10/17/87  TI*.  19:82,98  LOOIlUEt  -8  -18.3 


majBCTi  nenen.  ocebnoowht 

onarwi  m2  cm.i  is  utnnxc-  w  .2 

QRTCi  10/17/87  HCi  13,88:90  LONG t TUE:  -9  -16.2 


PIBJECT.  mCTICRL  aXRNBOWW 

BW  NO:  mu  CHRNO.I  18  LRTITUOEl  89  90.3 

ORTE.  10/17/97  71*,  13:38.81  UMOTTUZ,  -8-22.1 


’8BJBCT.  TlCTICfiL  KERMnWHY 

imp  no,  me  cmecLi  12  lhtitue,  ss  v.o 

OB*.  10/17/87  n*f  18,  2,38  1/NO! TIDE,  -9  -25.  7 


"nojECT.  mmca.  astmrm  "wject.  tbcticrl  aswawrm 

(HP  NBi  430  CHRMB-i  14  LHTITUDE.  85  30.0  OMP  NBt  433  MHi  16  LRTITUOE.  65  45.5 

QRTE-.  10/17/87  Tt*.  I5i  5.38  LONGITUDE.  -10  -03.9  DHTEt  10/17/67  TOC.  15.23.  6  LONGITUDE.  -11  -36.1 


TENPBWTURE  (DEG  C)  TBf’ERRTURE  (DEG  C) 


"RBJECT.  TRCT1CSL  OCERNOOMPHT  PROJECT.  rBCTICflL  OCEflHOBWPHT 

(HP  NO.  (134  CNMELi  14  LffMTUOE.  05  30.1  OMP  NO.  438  CHMCL.  16  LRTITUOE.  05  .2 

OHTE.  10/17/87  TINE.  15.2B.37  LONGITUDE.  -11  -38.7  OHTE.  10/17/67  TI*.  15.33.27  LONGITUDE'  -11  -38.1 

TEMPBWTUnE  (DEG  C)  TEH’EBRTURE  (DEG  C) 


■RUXT-.  rfCTICTL  mwww  OBJECT >  mCTICflL  OCERNOCWUr 

OKT  MB:  W5  ONMELi  18  LATITUDE.  82  20.8  DMP  MO.  <U0  CHAMEL.  18  LATITUDE.  63  .0 

OBTE.  10/17/87  TI*.  18: 10,33  UMBIlUEi  -11  -87.3  DATE.  10/17/87  TItC:  18.27.  V  LONGITUDE.  -12-85.3 


TEMPEBRTUBE  (DEG  C) 


TEMPElWIJnE  (DEG  C) 


Appendix  F. 

Drop  Positions  and  Data  Profiles,  Flight  6, 19  October  1987, 
Selected  Regions  of  Iceland  and  Norwegian  Seas. 
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49  AXBTs  19  October  1987 


105 


LONGITUDE 


DEPTH  CM)  DEPTH  CK) 


nn 


DEPTH  (HI 


•hoject;  mcrioL  asvammr 

aw*  NO:  500  CHRNCLt  16  lHTITUE:  67  29.9 
ORTE.  10/19/67  TOCt  ll.H6.Z7  LONG  HUE:  -1  -36.5 


TEMPEmrunE  (dec  a 


"ROJECT;  dCTICPL  OCEKHOOWPHT 

OW*  NO;  502  CHRNCLt  14  LHTITUDEr  67  8.1 

ORTE:  10/15/67  77*.  11.55.23  LMBITWE-  0  -91.2 

TEMPERATURE  (DEG  Cl 


PROJECT.  1RCTIOL  OCSWraVPHT 

DROP  NO.  501  0MB.I  12  LATITUDE.  67  19. 1 

ORTE.  10/19/67  THE.  11.51.54  LONGITUDE.  -1  -7.6 


•ROJECTt  nCTICRL  OCERNOOWPHT 

DROP  NO.  503  CHRNCLt  16  LRTITUDEi  66  55.E 

orte-  io/iaw  nm,  ii.so.i9  iucituc.  o  -11.9 
TEMPERATURE  (DEG  C) 


UEPTH  Ml 


"WJEcr-  nciica.  oceanobww 

BMP  NO-  SOS  CtfdB-  i2  tSTtnCE- 

DATE-  10/19/87  TIt€:  i2i  Si 37  LOCITIBE- 


06  33.0 
U  23.1 


-abject-  rncncn.  bcernbcaapw 

BMP  NO-  S07  OW8B--  i6  LATITUDE-  06  13.3 

UHTE-  1 0/1 9/8/  TINE-  i2ili23  lBNGITBI-  0  36. £ 
TEMPERATURE  AEG  C)  , 


-adject-  mcnca.  ocEHNOOum 

BMP  NO-  SOE  CHRMCL'  i«  latitude- 

OATEi  10/19/87  Tilt:  i2:  C-.2S  LONGITIEE- 


06  30.6 
U  25.11 


“ABJECT-  (7CTICAL  OCEANOHWHT 

BMP  NO-  509  i-WMCL-  .4  LHTITUOE-  GS  3/. A 

DATE-  iO/l9/87  Tilt-  i2- 21-39  LflNCITUOE-  1  1.3 


TEMPERATURE  (DEG  Cl 

-?  0  3  8 

cj 


UEPTH  IN) 


“ROJECT*  TACTICAL  OCEANOGRAPHY 

(MOP  W:  M12  CNRMELt  i«  LATITUDE:  (M  IM.  7 

DATE-  iO/l9/87  TIME*  »2!iP*“8  i_ONO!TUDE*  1  IS.  7 


“ABJECT:  TACTICAL  OCEANOGRAPHY 

DROP  NO:  9111  CHFMCL:  12  LATITUDE'  G4  6.  i 

DATE*.  i 0/19/87  TINE:  12:45:27  LONGITUDE*  .  46.. 


TEMPERATURE  (DEC  C) 


-2  0  3  «  13  13 

°  l — i — i — r“l — i — i — i — I — i — i  i"'i  i — i — r-1  r  — i — i — i 


~  1  1  TT' 

m  \ 

ill* 

1  1  1  i  ; 

/ 

j 

r 

-i 

i-j _ 1  -L-  1. 

1  »  *-  1 

! _ i _ ! _ 1 

-  t  t  i _ l-E 

TEIFERRTURE  (DEC  C) 

-a  0  3  •  13  13 


■ 

■ 

■ 

■ 

■ 

■ 

“AOJECT*  TACTICAL  OCEANOGRAPHY 

UH8P  AO*  T1S  CHWtB.*  .4  LATITUDE*  G3  4S.A 

JATE*  .0/19/87  TIIC*  .2:60*24  LONGITUDE*  i  5S.U 

TEMPERATURE  (DEG  C) 


“ADJECT*  TACTICAL  OCEANOGRAPHY 

DROP  NO*  616  CHAMEL*  16  LATITUDE*  G3  23.2 

DATE*  .0/19/97  Tilt*  .2:66:20  LONGITUDE*  2  2.J 

TEMPERATURE  (DEG  Cl 


PROJECT-  (ACTIO*.  OCEBNOBWHff 

DROP  NO-  527  CHF88EL;  18  LATITUDE-  04  58.8 

ORTE;  10/19/87  TItC-  13- 38; 36  LONGITUDE;  -1  -39.0 


TEMPERATURE  (DEC  a 


project-  mcncn.  ssMOimr 

□KF  NO-  529  CHRMCLi  >2  LATITUDE-  65  22.0 

URTE-  .0/19/87  TINE-  i3-43-  2  LONGITUDE-  -2  -15.G 

TEMPERATURE  (LEG  Cl 


PROJECT-.  mCTICBL  OCEHHOGRHPWT 

DROP  NO-  528  CNRMELi  16  LHTITUOE-  65  14.6 

OHTE-.  10/19/87  TlCt  13-41:  6  LONGITUDE-  -2  -4.4 

TEHPERRTURE  (DEG  C) 


PROJECT-  rnCTICRL  OCEHNOOWPHT 


DROP  NO;  530  CHRMEL:  i4  LATITUDE:  65  37.  U 


DATE;  10/19/87  TINE;  13-46:58  LONGITUDE;  -2  -42. U 


TEH*ERRTURE  (DEG  Cl 


BMP  NOi  557  CMMCL;  >2  LATITUDE:  87 

OUTE:  i0/ 19/87  TIIC-.  »S-JO-27  UMHTUDE'  -14 
TEMPEURTUft  (DEC  C) 


36  AXBTs  19  October 


LONGITUDE 


DEPTH  (Ml 


rflOJECT-  DCTICRL  KXRNBCWm-  OP 

OW  HO:  >082  CHRMEL:  0  L8TTTUE:  05  50.0 

OBTE:  >0/19/87  TINE:  11:  >0:  U  UMBITUE:  -12  .0 


PROJECT-  mCTICHL  OCSWOdWTHT-  (F 


DROP  NO-  >068  QfMKL:  U  LATITUE:  05  30.  U 
DRTE-  >0/19/87  THE:  >1:20:  U  UMBITUE:  -10  .0 


TEMPERATURE  (DEG  O 


DEPTH  (N) 


PROJECT'.  (RCTICRL  OttfiNMWPHT.  OP 

DROP  NO-  >070  onw.1  0  umTUK.  06  .0 

DOTE-  .0/19/87  Tlttt  il.SO.  0  LflNBmOEt  -9  .0 


TEMPEWmjRE  (DEG  a 


PROJECT.  (RCTICRL  OCBHNOORfiPHT:  OP 
(HP  NO.  1071  CHRMB.I  0  LHTITODE. 
DATE.  i 0/19/87  TOC.  11.66.  0  LflNBTTUDE: 


TEMPERRTUHE  (DEG  Cl 
l  • 


PROJECT-  mCTICflL  OCERNOGRATHT-  OP 

DROP  NO-  .072  CRRNEL.  U  LHTfTUOE.  G5  .U 

ORTE.  .0/19/87  TI*.  .2.  U.  U  LONGITUDE-  11  .0 

TEWERHTURE  (DEG  Cl 

-2  0  9  I  11  II 

<=  I — . — i — I — : — ■ — i — rr—i — . — . — i — i — i — i — ■ — , — . — , — i — ■ 


PROJECT.  IRCTICRL  OCEBNOGRBPHT.  OP 

DROP  NO.  .073  HNO.I  0  LATITUDE-  ( 

OKIE.  .0/19/87  TIKE:  12.  6.  0  LONGITUDE.  -1 

tenpeuhtuke  ideg  ci 

-9  0  9  I  19 


DEPTH  CM) 


project-  racrioi.  oosmobww,  op 

aW  MB,  1078  CHMB.,  U  UWITISE,  «  30.0 
ORTE,  ,0/19/07  TIC,  12,30,  U  UMSITUE-  -6  .0 


majET,  ncTicRL  bcdmbhww,  op 

BW  MB,  1079  CHMB.,  0  LATITUDE,  GU  30.0 
ORTE,  10/19/97  TIC,  12,35,  0  LONGITUDE,  -7  .0 


0 


TEMPERATURE  (DEC  C) 

]  a  is 


18 


PROJECT-  TACTICAL  BCEHMBBHHPHT,  OP 
OIW  NO-  ,060  QM9EL-  U  LATITUDE,  0»  .0 

DATE-  ,0/19/97  TIC,  i2,«,  0  LONG  I  TIDE-  -7  .0 

TEMPERATURE  (DEC  Cl 


PROJECT-  nCTICAL  KZMBOHW,  (T 

BW  MS,  1091  CM9MEL,  0  LATITUDE,  CU  .0 

DATE,  10/19/97  TIC,  12,95,  U  LONGITUDE,  -8  .0 

TEMPERATURE  (DEG  C) 


DEPTH  IN) 
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